To compare the long-term recovery of gene expression in dorsal root ganglion (DRG) neurons under conditions of regeneration vs. non-regeneration, Northern blotting and in situ hybridization were used to assess steady-state neurofilament (NF) 
To compare the long-term recovery of gene expression in dorsal root ganglion (DRG) neurons under conditions of regeneration vs. non-regeneration, Northern blotting and in situ hybridization were used to assess steady-state neurofilament (NF) and beta tubulin mRNA levels 12 weeks following axonal injury. Adult male rats sustained either a crush lesion of the mid-sciatic nerve (regeneration occurs), or a cut lesion of the sciatic nerve combined with ligation of the proximal nerve stump and removal of a large segment of the distal nerve (regeneration does not occur). In the latter case, neuroma formation physically prevented axonal regeneration. Results of Northern blotting of total RNA obtained from the DRG indicated that NF-L and NF-M mRNA levels had largely returned to control levels at 12 weeks following crush axotomy but were still substantially depressed following cut/ligation injury of the sciatic nerve at that time. In situ hybridization studies indicated that both crush and cut/ligation axotomy resulted in significantly lower NF-L mRNA levels in large-sized (>1000 tm ) DRG neurons at 12 weeks post-axotomy. Dis (Figure 4) . Also, there were no significant differences between the contralateral control neurons in the two treatment conditions ( Figure 4 ) and no differences between either of the contralateral control groups and sham-operated control DRG neurons (data not shown).
Tubulin mRNA changes at 12 weeks post-axotomy
Northern blotting of total RNA obtained from the DRG 12 weeks after sciatic crush or cut/ligation axotomies was used to examine long-term changes in steady-state levels of the 13ii and 13m-tubulin Figure 6 ). tubulin mRNA levels were essentially the same in the large DRG neurons at 12 weeks after crush axotomy condition as they were in contralateral control neurons (mean grain density ratio in axotomy: control neurons of 1.08, Figure 8 ). 12 week post-injury time examined in this study, it is likely that regeneration of DRG axons after crush lesion was completed since the fastest growing fibers are known to elongate in the sciatic nerve at 4 mm/day/20,29/. However, many axons do grow somewhat more slowly than this/20/, but even that axon population can be assumed to have traversed the distal nerve and reached appropriate targets by 12 weeks postcrush. The present study indicates that the recovery of"normal" patterns of cytoskeletal gene expression in the DRG is considerably more complete after crush injury than atter cut/ligation injury. However, even at long intervals atter nerve crash, aspects of the cytoskeletal expression pattern in the DRG (NF mRNA levels in large-sized neurons) remained subnormal. This suggests either that these components never recover fully following axonal injury, or that the maturation of regenerated axons in the crush injury condition was still not complete 12 weeks alter the injury.
Results of Northern blotting experiments in the present study showed that NF-L and NF-M mRNA levels in the DRG were approaching control levels at 12 weeks aider crush axotomy, but were still substantially reduced at this time atter cut/ligation VOLUME 5, NO. 2, 1994 injury. The results of in situ hybridization experiments to specifically examine NF-L mRNA levels in the large-sized DRG neurons showed a significant reduction in both lesion conditions with no significant difference between the two lesion conditions. This modest discrepancy between the Northern blotting experiments which examined mRNA changes in the DRG as a whole and in situ hybridization experiments which focused only on the large cells 
